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MULTIMEDIA OPTICAL DISC WHICH 
CONFORMS TO THE MOTION PICTURE 
RATING SYSTEMS IN A VARIETY OF 
COUNTRIES AND A REPRODUCING 
DEVICE FOR SAID DISC 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a multimedia optical disc 
which stores multimedia data including digital video data, 
audio data and sub-picture data as well as to a reproducing 
device for the disc. More specifically, the invention is a 
technique related to the different motion picture ratings 
systems in use in a variety of countries. 

2. Description of the Related Art 

In recent years there has been a spread in the use of optical 
discs, such as laser discs and video CDs, as optical storage 
media for recording multimedia data made up of video, 
audio and other such data. 

Of these, video CDs have achieved a storage capacity of 
around 600 MB (megabytes) for a medium which was 
originally used for digital audio, with the storage of video 
data having been achieved due to the development of a 
high-compression video data compression method called 
MPEG (Moving Pictures Experts Group). In this way, movie 
titles which were stored on laser discs can now be stored on 
video CDs. 

As the result of recent research and development, DVDs 
(digital video discs) which achieve a dramatic increase in 
storage capacity have been developed. Such DVDs have a 
storage capacity of around 4.7 GB (gigabytes), so that video 
whose image quality is vastly superior to video CDs 
(whereby an increased amount of data is used per unit 
reproduction time) can be stored and the maximum repro- 
duction time can be increased to allow the recording of long 
titles. More precisely, the reproduction time of seventy-four 
minutes which is possible with a video CD can be increased 
to over two hours for a DVD. For these reasons, DVDs allow 
the storage of movies which, due to their long reproduction 
time, cannot be recorded on video CDs, with the long 
reproduction time and high picture quality making DVDs 
ideal for such storage. 

Regarding movie titles, it is common for several different 
versions (or ratings) of a same movie to exist, such versions 
differing from each other in content As examples, there can 
be an adult version and a general viewing version, a cut 
version and a no-cut version, or a cinema version and a 
television broadcast version. 

The following is an explanation of a first conventional 
reproduction system for reproducing a specified version out 
of a plurality of different versions of a same movie which are 
efficiently stored on an optical disc. 

This reproduction system includes a registering unit, a 
selecting unit and a reading unit and is a system which 
selects and reproduces one out of two or more versions of a 
same film stored on a software carrier. 

The software carrier referred to here has the video data 
blocks of the following three types stored on a same track. 
1. Blocks including video data unique to one of the two or 
more versions. 2. Blocks including video data unique to 
another of the two or more versions. 3. Blocks including 
video data which is common to two or more versions. 

For this kind of reproduction system, the registering unit 
registers which of the versions is to be reproduced. The 
selecting unit selects the common blocks and only the blocks 
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which are unique to the selected version. The reading unit 
reads the video data for the selected blocks from the soft- 
ware carrier and generates a reproduction signal, with the 
video data in the same track which is unique to a version 

5 which is not being played being excluded. 

FIG. 1 shows the aspects of reproduction of a plurality of 
video data blocks by such a conventional reproduction 
system. In this drawing, optional block A is video data 
unique to version A (such as an adult version), optional 

io block B is video data unique to version B (such as a general 
viewing version) and common blocks 1 and 2 are video data 
which is common to both versions. 

In the present example, the blocks described above are 
recorded on a software carrier and **version B" is registered 

15 in the registering unit of the reproduction system. In this 
case, common block 1, optional block B and common block 
2 are selected in that order by the selecting unit and the video 
data in common block 1, optional block B and common 
block 2 is read by the reading unit 

20 By means of this kind of conventional system, for an 
example when an adult and a general viewing version of a 
same movie title are recorded on a software carrier, the 
continuous reproduction of only the general viewing version 
or only the adult version can be achieved. By doing so, a 

25 parental lock can be achieved whereby parents can ensure 
that the reproduction of a general viewing version, which 
does not include scenes featuring sex or violence that are 
unsuitable for minors, is performed. 

However, it has not been possible under this conventional 
technique for media (such as DVDs) which are aimed at a 
specific country (or region) to be used in a different country 
(or region). This is because the differences between the 
versions on a disc are based on a rating system in accordance 
with the self-regulation of the film industry in a given 
country, which differs from country to country. 

The following is a more specific explanation of the rating 
systems used in different countries. 
In Japan, self-regulation by the film industry is performed 

40 using the three levels "General Viewing", **R" and "Adult" 
which are based on the content of a film. Here, "General 
Viewing" is for films with no age restrictions, "R" is for 
films which should not be shown to children of junior high 
school age or younger and "Adult" is for films which should 

45 not be shown to under eighteens. 

In the USA, self-regulation by the Motion Picture Asso- 
ciation of America (MPAA) is performed using the six levels 
"G", "PG", "PG-13", 44 R", "NC-17" and "X". Here, these 
represent a very fine classification in which "G" denotes 

50 films for general viewing, "PG" denotes films for which 
parental guidance is recommended, "PG-13" denotes films 
which should not be shown to under-thirteens, (< R" denotes 
films which should not be shown to under seventeens 
without their guardian's approval, "NC-17" denotes films 

55 which are not to be shown to under seventeens and "X" 
denotes films for adults. 

In the same way, five ratings levels are used in Germany, 
three are used in Italy and four are used in Australia, so that 
rating systems differ between country or even between 

60 regions of a same country. Because of these differences in 
rating systems, it has not been possible for a conventional 
disc on which three versions of a film for, say, the Japanese 
rating system are recorded to be validly used in another 
country with a different rating system. 

65 If it is supposed the aforementioned ratings problem does 
not occur, there is still the problem of the different languages 
used in different countries. If, for example, different lan- 
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guage versions of a film are to be recorded on a disc 
separately to the plurality of versions for different ratings, 
while this may be possible for a short film, in can in no way 
be realized for a two-hour film. 

There is the further problem of the reproduction device to 5 
be used for such a disc. Here, while it is necessary for a 
reproduction device to select an appropriate version in 
accordance with the ratings system in force in the country of 
use, it has not been possible for such a device to reproduce 
appropriate sections of another country's version. 10 

From the standpoint of a supplier of movie tides (which 
is to say, a disc manufacturer), it is necessary to create, 
distribute and manage separate discs not only for different 
ratings systems but also for different languages which causes 
considerable trouble. Since the manufacturing costs increase 15 
as the number of languages and country-based ratings sys- 
tems increase, manufacturers have had to focus on countries 
where they can expect high sales. As a result, users in 
countries which use minor languages or ratings systems 
have not been able to enjoy a great variety of movie 
software. 

In view of this situation, it has been the dream of movie 
title suppliers to be able to provide a full-length movie 
complete with versions for different language and for dif- 
ferent ratings systems on a same disc which can be used 
worldwide. 

SUMMARY OF THE INVENTION 

It is a primary object of the present invention to provide 
a disc which can be used to supply movie software to every 
country in the world and which can achieve reproduction 
control in accordance with the ratings system in force in the 
country of use, as well as to a reproduction device for the 
disc. 

The above object can be achieved by a multimedia disc, 
comprising: a video data storage region for storing a plu- 
rality of video data sequences; a management information 
storage region which stores management information, the 
management information comprising group information that 
shows which video data sequences have been grouped 
together to compose a group from which only one of the 
composing video data sequences is reproduced, a level ID 
for each video data sequence in a same group and a set of 
link information for each video data sequence which indi- 
cates a next video data sequence to be reproduced after 
completion of reproduction of a video data sequence in 
question; and a level map storage region for storing a 
separate table for each country/region, where each table for 
a country/region includes information which maps each sort 
level in a sorting system for the country/region to a level ID. 

Also, the table for a country/region may store a country/ 
region code for identifying the country/region, sort levels in 
the sorting system in the corresponding country/region and 
a level ID which corresponds to each sort level, and a sorting 
system in a country/region may be made up a plurality of 
sort levels which show viewing regulations which corre- 
spond to an extent to which violent scenes and sex scenes are 
included in video data and each sort level is expressed by a 
character string which expresses an appropriate name within 
the sorting system in question. 

By means of the stated construction, different video data 
for adult and general viewing versions can be grouped 
together and distinguished from each other using level IDs. 
These level IDs are correctly related to every level in the 
sorting (rating) systems in force in every country or region, 
so that video data corresponding to the desired level can be 
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reproduced. Also, while the separate setting of these rating 
systems in each country or region means that there are 
disparities between countries/regions regarding the number 
of sorting levels used and their actual restrictions, each of 
these sorting levels can be expressed using a character string 
so that a reproduction system with sufficient flexibility for a 
variety of rating systems can be achieved. 

Also, by recording a plurality of titles with different sort 
levels on one disc, a reduction can be made in the cost to the 
software supplier of producing and managing optical discs, 
in addition to allowing such suppliers to market the same 
disc worldwide. 

Here, when coupled with control of a reproduction device 
which reproduces titles at the users 1 specified sort level, a 
parental lock can be achieved. 

Here, each video data sequence may include at least one 
of a plurality of sets of audio data and a plurality of sets of 
sub-picture data which are interleaved with a corresponding 
video segment of a given reproduction period, so that a 
content of each set of audio data may correspond to the 
video segment of the given reproduction period and a 
content of each set of sub-picture data may correspond to the 
video segment of the given reproduction period. 

By means of the stated construction, each video segment 
in a video data sequence is stored efficiently with a plurality 
of sets of audio data and/or a plurality of sets of sub-picture 
data (subtitles), so that during reproduction, a user can select 
his/her desired audio and/or subtitles. 

Here, each video segment may be made up of images in 
a movie title and the plurality of sets of audio data may be 
composed of soundtracks dubbed in different languages. 

Here, each video segment may be made up of images in 
a movie title and the plurality of sets of sub-picture data are 
35 composed of subtitles in different languages. 

By means of the stated construction, each video segment 
can be efficiently recorded on the disc with a variety of 
accompanying sets of audio in different languages and/or 
subtitles in different languages. 
40 Here, the multimedia optical disc may further include a 
track which has the sectors arranged in a spiral and the 
management information storage region and the level map 
storage region may be assigned to track positions which are 
read before the video data storage region by a reproduction 
45 device. 

By means of the stated construction, it is possible to 
rninimize any inefficiencies (such as the time taken by head 
seek operations) in the retrieval of video data following the 
retrieval from the management information storage region 
50 and the level map storage region. 

Here, each video data sequence may made up of a 
plurality of objects, and chains, each which indicates a 
combination of objects which forms one of the video data 
55 sequences, may be stored in the management information 
storage region. 

Here, the video data storage region may be made up of a 
plurality of object storage regions, each of the object storage 
regions being recorded in consecutive sectors of the multi- 
go media disc. 

Here, each of the objects may be made up of a plurality 
of object units, with each of the object units being made up 
of one video segment and a plurality of sets of audio data, 
and the plurality of object units may be arranged in order of 
65 reproduction in the object storage regions. 

By means of the stated construction, since the video data 
sequences for different level IDs may use the same objects 
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?J^ 1 ™ ***** ^ for mcreni versions can »>e set video data sequence to allow selective reproduction, for 
efficiently stored ion ■ idisc. actually setting me provisionally set ^ ^ a ^ 

hv7™^£ * fT^^I* be no video ^ sequence has been determined and for 

^^^XJ^ W ^ TT^ a ^ ^ actuan ? ^ a video ^ S W<* ^ the same gro£ 

^iataii^ reproduction level setting unit if another video data 

a level ID for the video & s£„^ sequence has been to 

storage region for storing a separate table for each coun^ ™ £ fT 8 ^ "S* UMt t0 * e 

region, with each table for a country/region including Mot- 10 set video data sequence reproduced, 

mation which maps each sort level in a sorting system for the ? ere ' ^ actual settm g unit may include: a comparison 
country^egion to the level ID, unit for comparing the reproduction level set by the repro- 

The aforementioned object can be achieved by a repro- ductIon level settin 8 unit with a level ID of each video data 
duction device for a multimedia optical disc which includes- se <l u f nee which belongs to a same group as the provisionally 
a video data storage region for storing a plurality of video SCt ^ sc ^ uencc i a determining unit for actually 
data sequences; a management information storage region Settmg ' when * e 0Om P arison finds that there is a video 
which stores management information, the management data ^^ equence ^ a level 10 whi ch corresponds to the 
information comprising group information that shows which "Producton level, the video data sequence with the corre- 
video data sequences have been grouped together to com- s P° ndm S level ro ; md a second determining unit for actu- 
pose a group from which only one of the composing video 9n • Setdng * Wh<m ^ com P aii&01i unit finds that there is no 
data sequences is reproduced, a level ID for each video data ° ^ swmence ^ a le vel H> which corresponds to 

sequence in a same group and a set of link information for ^ reproduction level, a video data sequence with a level ID 
each video data sequence which indicates a next video data 1S se to ^reproduction level but which represents 

sequence to be reproduced after completion of reproduction a leSS restncted content 

of a video data sequence in question; and a level map storage 25 Bv means of ^ statcd construction, the video data to be 
region for storing a separate table for each country/region, reproduced out of a group is set by the provisional setting 
with each table for a country/region including information unit . tne wtxial setting unit, so that it is unnecessary for 
which maps each sort level in a sorting system for the tne link information to separately indicate each of the video 
country/region to a level ID, the reproduction device com- ^ fences in a group and instead may only indicate any 
prising: a region code storage unit for storing a region code 30 ? f me vi( ? co data sequences in the group. This makes the link 
showing a country/region; a level registration unit for reg- information extremely simple, with the reproduction device 
istering one of the sort levels for the sorting system used in bein S ab * e t0 1 * nJc ^ reproduce video data sequences which 
the region indicated by the region code, in accordance with nave been grouped and sequences which have not been 
a user indication; a reading unit for reading management & 0U P converted at the required reproduction level. The 
information, mapping information and video data sequences 35 reproduction device is also able to reproduce video data 
from the optical disc; a table specification unit for specifying sequences at the reproduction level set by the reproduction 
a table for the country/region corresponding to the region level setting un *t or at a less restricted level ID. 
code stored by the region code storage unit; a reproduction Here > the reproduction device may further comprise: an 
level setting unit for setting a level ID which corresponds to indication unit for indicating a set of audio data according to 
the sort level registered in the level registration unit as a 40 a user operation; a video reproduction unit for reproducing 
reproduction level by referring to the specified table of the a video segment in a video data sequence; an audio selection 
country/region; a reading control unit for determining a un it for selecting the indicated set of audio data from the 
video data sequence corresponding to the set reproduction plurality of sets of audio data which are to be reproduced 
level in accordance with the group information and control- with the video segment; and an audio reproduction unit foi- 
ling the reading unit to read the determined video data 45 reproducing the selected set of audio data, 
sequence; and a reproduction unit for reproducing every Also, a plurality of sets of sub-picture data which are to 
video data sequence read by the reading unit be reproduced together with video may be interleaved in 

By means of the stated construction, the reproduction each video data sequence, the indication unit may also 
level is set by the reproduction level setting unit in accor- indicate a set of sub-picture data and the reproduction device 
dance with the region code stored by the region code storage 50 niay further include: a sub-picture selection unit for select- 
umt and me sort level registered^ ing one set of sub-picture data which corresponds to an 

The video data is then retrieved at the set reproduction level ' . indicated language out of a plurality of sets of sub-picture 
by the retrieval control unit and the reproduction unit data to be reproduced with a video segment; and a sub- 
Accordingly, video data can be reproduced in accordance picture reproduction unit for reproducing the selected set of 
with the sort level registered in the level registration unit by 55 sub-picture data. 

a user indication, for any sort level in any rating system By means of the stated construction, the user's desired 
operational in a country or region. audio data and sub-picture data are selected using the audio 

Here, when a next video data sequence to be reproduced selection unit and the sub-picture selection unit and repro- 
is part of a group, a present set of link information may duced by the audio reproduction unit and the sub-picture 
mdicate any video data sequence in the same group, and the 60 reproduction unit As one example, when the sets of audio 
reading control unit may include: a provisional setting unit data are soundtracks in different languages and the sets of 
for provisionally setting a video data sequence indicated by sub-picture data are subtitles in different languages the user 
toe link information of a video data sequence presently may have his/her desired soundtrack and subtitles repro- 
being reproduced as a next video data sequence to be duced. 

KSSSl; ^ ^ ^ g Uni u f u rCfening t0 m ° 65 Hcre > me level registration unit may register a sort level 
mformatton, for determining whether there is any other and. a personal identification number and &Tr£r^u2 
videodatasequence wmch is grouped wim me provisionally device may further include: an input unit forln^S a 
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the personal identification number registered in the level tttp i« 7 L . 

fgP*ntMnunit;aiuUcfa^ 5 ti Z„ / «™ ? etaded flowchart ^termina- 

for determining that the registered sort level can be changed T j* 0 ? ff™f ° f a PGC accQrda *<* with the reproduc 

by the user when the coincidence judgement unit judges that • {^ J* 6 SyStem coritco1 unit 93 shoWD 33 step 130 

there is coincidence. 111 FIG ' 17; 

By means of the stated construction, only specified users J? GS ', 19A 19C sh °w the procedure for the 

who know the personal identification number are allowed to 10 ™ g of a rating When the country ID stored in the country 
change the sort level. m stora 8 e umt ^5 is for the USA; 

BRIEF DESCRIPTION OF THE DRAWINGS * *™ * ^ ° f menU; 

These and other objects, advantages and features of the ma 21 a flowchart for the manufacturing process 

invention wiU become apparent from the foUowing descrir> « of the optical disc to which the present invention relates 
ton taken in conjunction with the accompanying drawings 

which illustrate a specific embodiment of the invention In DESCRIPTION OF THE PREFERRED 

the drawings: EMBODIMENT 

FIG. 1 shows reproduction routes for video data blocks in ^ Present embodiment describes an example where a 

a plurality of versions for a conventional reproduction 20 DV ^ (digital video disc) which can achieve a storage 

SyS ' C *\ ^^^^ound^GBononesideofamnimaiameter 

FIG. 2 shows a cross-section of a DVD as used in the °P tical disc is used as a multimedia optical disc. 

embodiment of the present invention; Physical Construction of the Optical Disc 

FIG. 3 shows an enlargement of the cross-section of the . mG ' 2 shows a o^s-section of the DVD. Starting from 

DVD shown in FIG. 2; ™ the bottom, DVD 107 is formed of a first transparent 

HG. 4 shows a simplification of the data construction for u^*** Whi ° h iS °' 6 111,11 *"* < wMch is to *»y 
the entire optical disc; oetween 0.5 mm and 0.7 mm), on top of which an infer- 

Rrr 7 L other words a printed label, is printed on top of the second 

tabS io Wn r^T € ^ example of attribute ^^ efltsubs ™^ 

w o Pnnt layer U2 to cover the entire disc. 

FIG. 8A shows how the three versions of the movie shown 35 ***** towing, the bottom side of the disc onto which 

in FIG, 6 (title group 1) are composed of PGCs; lase * k*m 113 is shone and from which information is read 

HG. 8B shows how the six versions of the movie shown 1S set M &e rea <*-°ut surface A, while the top side of the disc 

in FIG. 6 (title group 2) are composed of PGCs; ™ m me I™ 1 kver U2 is set as the rear surface B. Here 

FIG. 8C shows how the two versions of the movie shown f^ Dt f <J J*nd P^ding pits are formed in the mformation 

m FIG. 6 (title group 3) are composed of PGCs- ^ 109 Mdc of ^ ^ transparent substrate 108 by a 

FIG. 9 shows how the composite data stream called a J^ ufart ^8 P^ps so that information can be recorded 

VOB is made up of compressed video data and^nmed lU^?* to J"?* ° f pits ^ mtervak between them, 

audio data; compressed This is to say, the indentations and protrusions of the pits in 

naiOshowsmedatafonmitsofeachofthevideodata. 45 ^f^T^l^? ™ 8 m ******** the 

audio data, sub-picture data and mTnagement ^V^' lengthS ° f ^ ^ intervals 

which are interleived in a VOB- management ^ * sc ™ Sorter than on a conventional CD, with the 

17T/-1 1t . . * P ltcn of the information tracks in which the nit rtrram« ar*> 

HG. U shows the composition of the parental informa- formed also being narrower whkh^irits In 

ton table stored in the lead-in area in FIG. 4; surface storage density ** iapmtA 

««2?'^ shows an example of country rating informa- 50 The surface A side of the first transparent substrate 108 in 

m I 1Dfannati0D ^ ° f ™' 11; W ^ pitS m not formed is A-. lL second ^parent 

« • WS ? CTan 9 de of a>™<«y rating informa- substrate 111 is a reinfercer and is made of the same 

tton#2 in the parental information table of FIG. 11; thickness (around 0.6 mm) of the same material as the first 

HG. 13A shows a perspective view of the reproduction transparent substrate 108, with both of its surfaces being flat 
device of the Resent embodiment; 55 Information is retrieved from this kind of disc by shining 

HG. 13B is a block diagram showing the entire repro- to laser beam 113 on the disc and measuring changes in the 

ducuon device in the embodiment of the present invention; n^° D ° f &e ^ Spot 114 ^ ^ s P°t 114 °* a 

HG. 13C shows an example key arrangement of the Y\ a diameter of ^und 1/1.6 times the diameter of 

remote controller 91 used with the present reproduction a bght . spot on a COI iventional CD due to an increase in the 
device; ^ «> numerical aperture NA of the objective lens and a reduction 

HO. 14 is a block diagram showing the construction of '"n^f 1 ^ ^ ^ 

the system decoder 86 shown in HG 13B- physical construction described above can 

HG. 15 shows an example of the data set in the nonvoia- *Zl tP G \° f Monnatio11 on one side, which is 

tile memory 940 of H013B- ^ ^ me sto ™& capacity of a conventional 

HG. 16 shows a flowchart for the processing by the £ nict^e n^H^ 
system control unit 93 of HG 13B- g y pi °?* c . quahty for movin Z P lctures ^ to increase the 

' reproduction tune from the 74 minutes which is possible 
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with a video CD to over two hours. This high storage 
capacity makes DVDs very suitable for use as storage media 
for moving pictures. 

The substrate technique which has enabled this improve- 
ment in storage capacity is a reduction of the spot diameter 
D of the laser beam. Here, spot diameter D is given by the 
equation "D=laser wavelength A/numerical aperture of 
objective lens NA", so that the spot diameter D can be 
reduced by reducing the laser wavelength k and by increas- 
ing the numerical aperture of objective lens NA. It should be 
noted here mat if the numerical aperture of objective lens 
NA is increased, comatic aberration occurs due to the 
relative inclination, known as "tilt", between the optical axis 
of the beam and the disc surface. In order to suppress this 
phenomenon, DVDs use a transparent substrate of reduced 
thickness. Such a reduction in the thickness of the transpar- 
ent substrate creates the problem of reduced physical dura- 
bility for the disc, although this problem can be overcome by 
reinforcing DVDs with another substrate. Here, it is espe- 
cially desirable to have the two substrates formed of the 
same thickness of the same material. 

Data is read from DVDs using an optical system with a 
short wavelength (650 nm) red semiconductor laser and an 
objective lens whose NA (numerical aperture) can be 
enlarged up to 0.6 mm. If the thickness of the transparent 
substrate is reduced to around 0.6 mm, a storage capacity of 
up to 4.7 GB can be achieved for one side of a 120 mm 
diameter optical disc. With this large storage capacity, there 
is more than enough capacity for a whole feature film to be 
recorded on one disc, with it further being possible for the 
manufacturer to include soundtracks in several different 
languages. In fact, the storage capacity of 4:7 GB achieved 
by this substrate technique allows the storage of several sets 
of video and audio data on a same disc. 
Data Composition of the Entire Disc 

FIG. 4 shows a simplification of the data construction of 
the entire optical disc in the present embodiment. 

As shown in this drawing, the areas on the optical disc 
which store data can be broadly classified into a lead-in area, 
a volume area and a lead-out area. Here, the volume area is 
further made up of a volume management area and a file 
area, with this file area being made up of a video manager 
file (hereinafter abbreviated to 'Video manager n ) and a 
plurality of video title set files (hereinafter abbreviated to 
'Video title sets'*). For ease of understanding, the following 
explanation deals with the case where only file makes up 
each of the video manager and the video title set, although 
the increase in the size of the file when storing a movie 
makes it desirable to have these files divided into a plurality 
of smaller consecutive files to assist in the file management 
performed by the reproduction device. 

The "lead-in area" is located at the innermost part of the 
optical disc and stores data to stabilize operation at the start 
of retrieval by the reproduction device and a parental 
information table. This parent information table is reproduc- 
tion control information relating to ratings for achieving 
parental locks customized to different countries. 
Accordingly, it shows at what level the title recorded on the 
disc should be reproduced in order to conform to the rating 
systems used in different countries. It should be noted here 
that while the parental information table is described here as 
being recorded in the lead-in area, it may be recorded in any 
area Df the disc, with one example being the arrangement of 
such information into one file in the volume area, or as one 
part of the video manager described below. 

The "lead-out area" is located at the outermost part of the 
optical disc and stores data which shows that the volume 
area has ended 
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The "Volume area" is located between the lead-in area and 
the lead-out area and is made up of an extremely large, 
number of logical blocks (called "sectors") which are physi- 
cally arranged onto a spiral track as a one-dimensional array. 

5 Each logical block is made up of 2 KB (kilobytes) and is 
distinguished from the others using a block number (sector 
address). This logical block size is the smallest unit for 
retrieval by the reproduction device. 
The 'Volume management area" takes up a necessary 

to number of blocks starting from the first block and is used to 
manage the entire disc. It stores information for the files in 
the file area according to ISO (International Standards 
Organization) 13346. 
The "video manager** In the file area expresses the man- 
is agement information for the entire disc This video manager 
includes information for expressing a volume menu which is 
a menu for setting/changing the reproduction control for the 
entire volume. It also stores a title search pointers as index 
information for finding the storage location of a selected title 

20 on the disc. 

The "video title set" has a size which is an integer 
multiple of logical blocks or, in other words, 2048 bytes*n, 
and stores a plurality of video objects (hereinafter abbrevi- 
ated to VOB) which compose a title set and information for 

25 reproduction control of VOB. Here, the title set (hereinafter 
also referred to as 'title group") when three versions of a 
same movie title (a "General", an "R" and an "Adult" 
version for different ratings) are recorded are the names of 
these three versions. Since VOBs can be common to these 

30 different versions of the title, each video title set stores all of 
the composite VOBs which include both common VOBs and 
VOBs unique to only one version. 
Data Construction of Video Title Set 
FIG. 5 shows the internal construction of the video title 

35 set file in FIG. 4. As shown in this drawing, the video title 
set is made up of video title set management information and 
a VOB set. 

The VOB set stores a plurality of VOBs which make up 
one title set. Each VOB is composed of a plurality of sets of 

40 audio data, a plurality of sets of sub-picture data and 
management information which are interleaved together 
with a set of video data* Since each VOB includes a plurality 
of sets of audio data, soundtracks in a variety of languages 
such as English, French, German, Italian, Japanese and 

45 Chinese can be recorded together with the video data. In the 
same, it is possible to use the plurality of sets of sub-picture 
data to store subtitles in a variety of languages. 

The 'Video title set management information" includes a 
video title set management table, title search pointer man- 

50 agement information, a program chain information table and 
the like. 

The 'Video title set management table" shows the internal 
construction, which is to say the contents (such as the kind 
of information stored or whether there is a table) of the video 

55 title set management information. 

The "program chain information table" is a table which 
stores a plurality of entries of program chain information 
and a plurality of program chain attributes (these attributes 
being collectively referred to hereinafter as the attribute 

60 table) which correspond to each entry of program chain 
information. In FIG. 5, program chain information #l-#m 
are written in along with the program chain attributes #l-#m 
so as to one-to-one correspond with each other. Here, 
program chain information includes the information given 

65 by one program chain, which is to say route information 
showing a reproduction order of a plurality of VOBs as well 
as control information relating to the reproduction. In this 
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Vt!^^ ^ for * e ^wn in FIG. 6, VOB#5 is 

VOBs which is decided by the reproduction order described commonly used by each of PGC#2-W ! VOB#6 if !L 

Sn^^£5^^ Monnatio^the software mo*yuseWea^ 

title developer can freely combine any number of VOBs in #12 are commonly used by each of FGC#5 and PGC#6 TOs 

ttata^cnterMaFaa 5 use of VOBs is due, for example, to the selective reproduc- 

lnclude information such as whether a parental lock level <ton of one of PGC#2 and PGC#3 as different versions of a 

(rating) has been set and, if so, what the set level is. same movie, with VOB#4 and VOB#7 being unique to each 

The 'title search rx)inter management information" shows version md VOB#S and VOB#6 being common to each 

the plurality of PGCs includedin a present video title set and version. 

the video title to which this belongs. 10 ^ following is a description of the details of the PGC 

The following is a detailed explanation of the PGC attributc table, 

information and the PGC attributes. FIG. 7 shows a detailed example of the attribute table 

Each entry of program chain information stores reproduc- sh ^ n f "* Y 1 ®' 5 * Here * ^ entrv of me PGC information 

tion time, link information and route information. (attribute table) is composed of a block type, a block 

"Reproduction time" stores the reproduction time of the 15 ^ ™2* . . 

program chain. u ^ whether the PGC corresponding to 

"link information" stores a pointer showine the PGC SF 0 attril J Ute ^L been «> nv *te<i into a block As a 

information which is to be reproduced ateTrf sen ^ SSSSST^ #3 and ^ axe parts of a same film 

By doing so, a reproductionZce can fink SjSKf Kv^ 
PGC togetherand rer^oduce them in order. As one exainple, 20 cSSJ 

greater number of PGCs. PGC information table (in the attribute table) These PGC 

♦Route information", as shown by the arrow in FIG. 5, attributes #2, #3 and #4 have 

ST order of the VOBs which com- while the PGCs which have not been block converteTlS 

pose the program chain in question and is made up of a list 25 block type set as "non-block" 

of pointers for indicating the logical address of the storage "Block mode" is set as "null" when the PGC correspond- 

position of each VOB on the optical disc. A list of these to * PGC attribute has not been block converted rnon- 

pouiters is given in reproduction order of each of the VOBs while, when the PGC has been block converted, it 

which form the PGC. As one example, the route information indicates the storage position in the block of the PGC 

\°R ^ 0rmati0D #1 is U P of pointers which show 30 attribute in the PGC information table, this storage position 

^ofVOBs#l through #3, while me route information for be ing one of the start, middle or end of the block As a 

PGC information entry #2 can be made up of pointers which spccifo example, since the PGC attributes #2-#4 are stored 

show each of VOBs #4 through #6, thereby indicating a consecutively in the PGC information table the respective 

selected ^reproduction order of VOBs. This is to say, by using bl °ck modes are set as start, middle and end. Here if the 
FUC information #1, first VOB#l is reproduced, with this 35 ^ information which composes one block is recorded 

being foUowed by VOB#2 and finally VOB#3. Similarly, by consecutively in the PGC information table, the order in 

using PGC information #2, first VOB#4 is reproduced, with whi ch it is saved is not important. This is also the case for 

this being followed by VOB#5 and finally VOB#6. PGC attributes. 

It should be noted here that the data composition of the Each "Level ID" is a level which is present inside a title 

video title set is the same as the data composition (not 40 which tetennines what video data can be selectively 

illustrated) of the video manager, with them each only reproduced in accordance with the rating, with a level ID 

storing a necessary number of items. Here, the video title set being set for each PGC. It should be noted here that these 

management information and the video title set management Ievel s are independent of the motion picture ratings systems 

table in the video title set are respectively called the video in different countries. For ease of understanding these levels 
manager management information and the video manager 45 have been given the name "reproduction levels" in the 

management table in the video manager. The video manager following explanation. 

differs for the video title set mainly in that it stores a volume the present embodiment, eight levels L1-L8 are used 

menu for allowing the user to select a title. This volume with LI being the most restricted level and L8 being the least 

menu is stored in the same way as a title using PGC restricted. For the example given above, the level IDs of 
information (which is in turn made up of one or more VOB). 50 ^ attributes #2, #3 and #4 are U, 15 and L8 respec- 

t / Sh0WS 016 rcla tionship between PGCs and VOBs. dvely. Here, out of the PGCs in a block, the reproduction 

in this drawing, PGC #1 is made up of three VOB#l-#3. In <kvtoe reproduces only the PGC whose level ID corresponds 

ous case, the route information of PGC information #1 t0 the reproduction level allowed by the user (especially by 

indicates the logical addresses of the storage positions on the parents) or a PGC whose content is less restricted 
optical disc of VOB#l-#3. In the same way, PGC#2~PGC#7 55 For *e example attribute table shown in FIG 7 three 

are made up of VOB as described below. versions of a film, L2, L5 and L8, (which correspond, for 

PGC#2=VOB#4, #5, #6 example, to the Japanese rating system of "General 

PGC#3=VOB#7, #5, #6 viewing", "R" and "Adult") are made up of PGC#1-PGC#7 

PGC#4=VOB#8, #5, #9 aS ^\ in HG * 6 

PGC#5=VOB#10 #11 #12 60 «. . Z A sh0WS how ^ vers ">ns of the film 

PGC#6=VOB#13' #11 #1* h ^ n ^ CT rcferrcd ^ as title set 1 or title group 1) shown 

lrr?r #13, ' in FIG. 6 are made up of PGC. Here, 

PGC#7=VOB#14, #15 version L2=PGC#1->PGC#2->PGC#5-*PGC#7 

Here, reproduction of each PGC is begun on the comple- version I^=PGC#l-*PGC#3-*PTTf^«_^pr^tf7 

uon of reproduction of another PGC (when indicated by a 65 version ^^I^pS^S^I! 

post-processing command) or when there has been a branch For the ^^^^^^m a ^^ 

durmgthe^^ ^ ^ «Jj £j SsS^Sd 
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in accordance with the chosen level. PGC#5 and PGC#6 are "Sub-picture data stream" is a data stream which includes 
also treated so that only one of them is selected and compressed graphics, with there being two kinds of sub- 
reproduced in accordance with me chosen level, PGC#1 and picture which are expressed as "SP A-l, SP A-2 . . . " and 
PGC#7, meanwhile, are treated as non-blocks and so are "SP B-l, SP B-2 . , . " in FIG. 9. Here, SP A-l, SP A-2 etc. 
reproduced regardless of the chosen level. For this situation, 5 are each made up of one or more sub-picture packs which 
the block type, block mode and level ID are set in the m converted into packs using 2 KB units, 
attribute table as shown in FIG. 7. Here, when a branch E* 0 * 1 °^ me stream, die audio data stream and 
address PGC is a PGC which belongs to one of the blocks ^ sut >"P ic ture data stream are interleaved together in the 
described above, it is not necessary for the link information V0B " ^ Cyde used ^ *nis interleaving is indicated by the 
in the branched-from PGC to include pointers for all of the 10 G0P unit 131 me ***** 

PGCs in the block, so that it only needs to store a pointer for 11 ^ ould *}*? be n . oted m fte P" 86 " 1 embodiment 

the first PGC information in the block. As a result^ when a JS™ 8 *^ ^Pf* ' mt ° mc V0B ' 

branch is made to a PGC in a block where selective ^^fr^ mcludes management 

reproduction is performed, the reproduction device can use fSl^nmn hereinafter caUed a 

^jst^ H f rr^s* 15 rw^r£ Q mia- 

entries which compose the block and selectively reproduce agement informationl 

a PC^with an appropriate reproduction level Since entries Here, the reason these packs are given a size of 2 KB is 

for PGC attributes which belong to a same block are that it coincides with the smallest retrieval unit for the 

arranged consecutively in the attribute table, the reproduc- reproduction device, which is to say the same size as the 

tion device can be quickly complete its search for an 20 logical blocks (sectors) shown in FIG. 4. Also, the manage- 

appropriate entry. As an example, a branch from PGC#1 to ment information (PCI) is distributed so that each VOBU 

any of PGC#2, PGC#3, PGC#4 can be made by merely contains one set (pack) of management information (PCI) 

setting "PGC#2" in the link information for PGC#1. FIG. 10 shows the data format of each of the video data, 

Similarly, FIG. 8B shows how six versions of a film audio data, sub-picture data and management information 

(herrinafterefen'edtoa 25 (PCI) which are interleaved in a VOB. Each kind of data in 

up of PGCs. In this case, the illustrated VOB has been converted into packets and 

version L2=PGC#20->PGC#21^PGC#27 packs according to MPEG2 standard. In this embodiment, 

version L4=PGC#20-»PGC#22-»PGC#27 each pack contains one packet called a PES (Packetized 

version L5=PGC#20^PGC#23->PGC#27 Elementary Stream) and is made up of a pack header, a 

version Ld=PGC#20-*PGC#24->PGC#27 30 packet header md a field which together take up 2KB. 
version L7=PGC#20^PGC#25-,PGC#27 

version I A=pnr#2ft^Pnn#^Pr^7 conform to MPEG2 standard, so that their explanation has 

^Z^^^?^^^ • u, u been omitted and the foUowing explanation will focus on the 

■ tl^L^^l to SCt aS a blOCk information used to express the Afferent kinds of data, 

vnl ^ T^J^t^t^ ab0VC ' MS °> toe 35 ^ "stream ID" deluded in the packet header* an 

2£ UP ^ ."^f 27 PL StOTCd ° ne fidd which shows whcther packet is a video 

video title set (for example video title set 2). data packet for a video data stream, a private packet, or an 

Also FIG 8B shows how two versions of a film MPEG audio packet Here, a ll prrvate packet" isdata whose 

hereinafter referred to as utle group 3) are made up of content can be freely defined under MPEG2 standard. In the 

wis case^ ^ ^ embodiment, private packet 1 is defined as audio 

version L2=PGC#30->PGC#31^PGC#33 data and sub-picture data while private packet 2 is defined as 

version L8=PGC#30-^PGC#32->PGC#33 management information (PCI). 

Video Objects (VOBs) recorded on a DVD Private packet 1 further includes substream ID, which is 

FIG. 9 shows how compressed video data and compressed an eight-bit field for showing whether the packet contains 

audio data compose the combined data stream called a VOB. 45 audio data or sub-picture data. The audio data defined by 

This drawing shows the original video data stream, audio private packet 1 has a maximum of eight kinds of settings 

data stream and sub-picture data stream together with the #0-#7 for each of linear PCM format and AC-3 format The 

VOB. This illustrated example conforms to the compression sub-picture data has a maximum of thirty-two kinds of 

method and data format stipulated under MPEG2 (Moving settings #0-#31. 

Pictures Experts group, IS013S18). 50 Here, for video data, the "data field" is made up of 

In this example, 'Video data stream" is a serial video data MPEG2 compressed data. For audio data, the "data field" is 

stream which has been compressed and divided into sections made up of data in one of MPEG, linear PCM or AC-3 

called GOPs (groups of Pictures), with these being format Finally, for sub-picture data/the "data field" is made 

expressed as "video 1, video 2, video 3 . . . . " in the drawing. up of graphics data or the like which has been compressed 

This GOP is the unit for decompression of the compressed 55 using run-length encoding. 

data and includes about 12-15 frames of video data which Here, the reason these packs are given a size of 2 KB is 

equates to a reproduction time of around 0.5-1.0 seconds. that it coincides with the smallest retrieval unit for the 

Each GOP is made up of a plurality of video packs which are reproduction device, which is to say the same size as the 

converted into packs at 2 KB intervals. logical blocks (sectors) shown in FIG. 4. 

Similarly, "audio data stream" is composed of a com- 60 Parental Information Table 

pressed audio signal which includes left and right channel FIG. 11 shows the composition of the parental informa- 

components of stereo sound and a "surround" component, tion table recorded in the lead-in area shown in FIG. 4. The 

with three kinds of audio A, B and C being expressed as parental information table shown in this figure is made up of 

"audio A-l, audio A-2...", "audio B-l; audio B-2.,." and a table header and a plurality of sets of country rating 

"audio C-l, audio C-2 . . . " in the FIG. 9. Here, audio A-l, 65 information #l-#n. 

audio A-2 etc. are each made up of one or more audio packs The "table header" is made up of a "number of selectable 

which are converted into packs using 2 KB units. countries" showing the number n of countries for which 
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'Ti M**™?™ is P rovi(led ' * "number of title level become valid and the date on which thev arc invali 
rSLd ™1 ows ^»^ k °f^ WCtitleseta) dated. By setting these dates^t is polSbTe torewrd^ 
hZfl"? 7£ 811 ^ position,, wMch whose vaUd "Production period is touted on aT 

H>#3 (Germanv^ is s g B ' ^tle P 0 "* 8 wluch correspond to the six 

The "ratine levd* #l-*m" *r» «f ^ « , , ratmg lcvels 1,1 ^ USA " & own related t0 the reproduc- 
71? Jt™ 316 SCtS ofui fonnatioa related tion levels of the reproduction device As one Jxzmrt* 

wluch include character strings which denote the various levels "X" and "NC 17" 6 

rlgSl^O". ' ratu * lcveWS « W,-^ so Oufflne oi : fte Reproductioa System 

LS-ii ^ *ow reproduction levels for title reproduction device, a monitor andlremoteSoto 

«2rt Z« «S 1 ,^ 0 1 UCtiOn dCViCe - ^ ° ne °^ ati ° n »»* uJng tremoTcoSer 5 

SSJEh 0 * 8 l6VelS * C0Un,lieS Ca " 1,6 ■ ^^tor2re« ! ivestheiraa g es i gnal a ndth e audio 

f "S**?*™ levels K - -"SS^STiS SE/^K 

and reproduction levels can be set as follows for the content conventional television set. * 

egroup - « Entire Construction of Ihe Reproduction Device 

EXAMPLE 1— Japan • FKi : 133 shows a block diagram for the entire construc- 

tion of the reproduction device in the present embodiment 
"Adolf-winy of L1-L4 The reproduction device is made up of amotor81, anoptical 

"R"-»any of L3-L5 pickup 82, a mechanism control unit 83, a signal processing 

"General"-»any of L6-L8 50 Unit M ' 811 AV decodel unit 8S - a remote controller 91, a 

remote control reception unit 92, a system control unit 93, a 
EXAMPLE 2— USA country information storage unit 930 and a nonvolatile 

memory 940. The AV decoder unit 85 is further composed 
X"-»any of L1-L3 of a system decoder W, video decoder 87, a sub-picture 

"NC-17"-»any of L3-L4 33 decoder 88, an audio decoder 89, an image combining unit 

"R"->any of L4-L5 90 and an OSD (On Screen Display) unit 933. Also, the 

"PG-l3"-»any of L5-L6 country information storage unit 930 is made up of an OSD 

"PG"-*any of L6-JL7 information storage unit 931, a rating information storage 

"G"-»any of L7 L8 Umt * C0Un<ly 10 stora S e unit * 35 - 

5jT ^fT*" 0ther *» ***** above. speed of the motor inTccXcTX o?£*5to£ 
■W^tat'JS?"^? 65 *e system control unS wnflfaf S 
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through servo control, waiting until the revolution of the disc ID stored by the country ID storage unit 935, Far the 

has reached the point where the desired sector is recorded example of Japan, this stores the three levels named "Gen- 

before finally continuously reading the signal from the eral Viewing", "R" and "Adult", while for the USA, this 

desired position. stores the six levels named "G w , "PG", 4 TG-13", "R", 

The signal processing unit 84 executes signal processing, 5 "NC-17" and 'T. 

such as amplification, wave-shaping, demodulation, and The OSD unit 933 converts the image data, which has 

error correction, for the signal read by the optical pickup 82. been converted by the system control unit 93 based on the 

After this, it stores the signal in logical block units in fiie OSD Monnatioilj mt0 a digital video signal and outputs it 

buffer memory (not illustrated) of system control unit 93. t0 the ^ combining unit j*. As a result, the menus for 

> o?^ 10 buffer memory is r *j a ^ ^ e system control aMa ^ don modes for ^ reproduction device, 

unit 93 in accordance with the video tide set management ri . * „ on „ 0 „ . ™ ' 

information and the video manager management informa- such as die player setting menu and the rating setting menu, 

uonandistraiisferr^ aredisplayed 

decoder 86 according to control by the system control unit ^ nonvolatile memory 940 is a rewritable memory 
93 for each VOB whose stored content is not lost when the reproduction 
The AV decoder unit 85 converts the received VOB into 15 device is off - ft ^ composed, for example, of 
the original video signal and audio signal. The system EEPROM (Electrically Erasable Programmable Read Only 
decoder 86 Determines the stream ID and substream ID for Memory) or battery backup RAM (Random Access 
each packet included in the VOBs transferred from the Memory) and stores information such as the parental lock 
buffer memory and outputs video data to the video decoder information which shows the ratings for which reproduction 
87, audio data to the audio decoder 89, sub-picture data to 20 by the present reproduction device is permitted and opera- 
trie sub-picture decoder 88 and pack management informa- tion modes set by the user. 

tion (PCI) to the system control unit 93. In doing so, the The remote controller 91 receives reproduction control 

system decoder 86 outputs to the audio decoder 89 and the . indications made by user operations. An example key layout 

sub-picture decoder 88 only the audio data and sub-picture of the remote controller 91 is shown in FIG. 9. The follow- 

data whose number corresponds to the numbers indicated by 25 ing is a brief explanation of only the keys which specifically 

the system control unit 93, out of the plurality of pieces of relate to the present invention. The "Setup" key is used to 

audio data and sub-picture data, with the remaining pieces of call the player setting menu, the 'Title" key is used to call 

data being discarded. the title selection menu which can be displayed at any point 

The video decoder 87 decodes the video data inputted during disc reproduction. The numeral keys and arrow keys 

from the system decoder 86 and, having decompressed the 30 are used for making menu selections. Finally, the "Enter" 

data, outputs it as a digital video signal to the image key is used for confirming a selected menu item, 

combining unit 90. The remote control reception unit 92 receives the key 

When the sub-picture data inputted from the system signal which is infrared transmitted from the remote con- 
decoder 86 is run-length compressed image data, the sub- troller 91 in response to the depression of a key and informs 
picture decoder 88 decodes it, decompresses it and outputs 35 the system control unit 93 of the key data using an interrupt 
it in the same format as the video data to the image process. 

combining unit 90. The system control unit 93 controls the entire reproduc- 

The audio decoder 89 decodes the audio data inputted tion device. It is composed of a program memory for storing 

from the system decoder 86, decompresses it and outputs it a program for realizing the functions of the system control 

as digital audio data. 40 unit, a buffer memory for temporarily storing data for logical 

The image combining unit 90 combines the output of the blocks and a parental information table, a CPU for executing 

video decoder 87 and the output of the sub-picture decoder the program and a general register. More specifically, when 

88 according to proportions indicated by the system control the data read from the buffer memory is video title set 

unit 93 and outputs the result as a video signal This signal management information or video manager management 

is converted into an analog signal and is then inputted into 45 information, the system control unit 93 and performs repro- 

a display device. duction control for the signal processing unit 84 in accor- 

The country information storage unit 930 is composed of dance with the content of this information, while when the 

ROM (Read Only Memory) and, for each set of stored datoisaVOB,uiedaUisdkecflyfransferredfrommebuffer 

information, can be divided into subregions made up of an memory to the AV decoder unit 85. For the mechanism 

OSD information storage unit 931, a rating information 50 control unit 83, the system control unit 93 calculates the 

storage unit 932 and a country ID storage unit 935. number of the track on the disc which corresponds to the 

The OSD informadon storage unit 931 stares the OSD next logical block to be read, indicates the track position and 

information which shows the various operation mode setting indicates block reading control to the mechanism control 

menus for the present reproduction device. These operation unit 83. Also, on being interrupted by the remote control 

mode setting menus include a rating setting menu for 55 reception unit 92, the system control unit 93 is informed of 

receiving a setting of parental block information in accor- the key data corresponding to the depressed key and per- 

dance with a user operation and a player setting menu for forms reproduction control corresponding to the key data, 

changing the default settings for audio data and sub-picture The general register includes a register for storing a repro- 

data at the start reproduction. This OSD information is read duction level of a title presently being reproduced (called the 

by the system control unit 93 when the reproduction device 60 level register) and a register for storing a combination of the 

has been turned on or reset, or whenever the "Setup" key on audio data and sub-picture data to be reproduced for the title 

the remote controller 91 is depressed. presently being reproduced (called the language register). 

The country ID storage unit 935 stores the country ID Here, the reproduction level at the start of reproduction is set 
used by the present reproduction device and can be set at the in the level register by the system control unit 93 (any of 

factory before shipping for the intended country of sale. 65 L1-L8) and is used so that a PGC out of a block of PGCs 

The rating information storage unit 932 stores the content with a matching reproduction level or next less restricted 
of the rating system for the country indicated by the country reproduction level is selected. Also, the audio data number 
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#i and the sub-picture data number #j which respectively 
show the language used for audio and subtitles correspond- 
ing to the country ID stored in country ID storage unit 935 
are set in the language register when the reproduction device 
is turned on or when the reproduction of a title is com- 5 
mencecL 

The system control unit 93 also reads the OSD informa- 
tion in the OSD information storage unit 931 after repro- 
duction device is turned on or whenever it detects that the 
"Setup" key on remote controller 91 has been depressed By 10 
converting the read OSD information into image data and 
outputting it to the OSD unit 933, the player setting menu 
(not illustrated in the drawings) is displayed and the opera- 
tion mode of the reproduction device is set in accordance 
with a user operation. The setting of this operation mode 15 
includes settings which relate to the ratings system. More 
specifically, when the user specifies the rating setting menu 
out of the player setting menu, parental lock information is 
stored in the nonvolatile memory 940 in accordance with the 
user indication made using the keys on the remote controller 20 
91. 

Construction of the System Decoder 86 

FIG. 14 shows a block diagram for the construction of the 
system decoder 86 shown in FIG. 13B. As shown in this 
drawing, the system decoder 86 is made up of an MPEG 25 
decoder 120, a sub-picture/audio separator 121, sub-picture 
selection unit 122 and an audio selection unit 123. 

The MPEG decoder 120 determines the kind of pack by 
referring to the stream ID in the pack header of each data 
pack included in the VOB transferred from the buffer 30 
memory and, depending on its determination result, outputs 
the packet data to the video decoder 87 for a video packet, 
to the sub-picture/audio separator 121 for private packet 1, 
to the system control unit 93 for private packet 2 and to the 
audio selection unit 123 for an MPEG audio packet 35 

The sub-picture/audio separator 121 determines the kind 
of packet by referring to the substream ID in the packet 
header of the private packet 2 inputted from the MPEG 
decoder 120 and, depending on its determination result, 
outputs the data to sub-picture selection unit 122 if it is 40 
sub-picture data or to the audio selection unit 123 if it is 
audio data. 

The sub-picture selection unit 122 outputs to the sub- 
picture decoder 88 only the sub-picture data which has the 
number #j stored in the language register in the system 45 
control unit 93, out of all the sub-picture data sent from the 
sub-picture/audio separator 121. The remaining sub-picture 
data is discarded 

The audio selection unit 123 outputs to the audio decoder 
89 only the audio data which has the number #i stored in the so 
language register in the system control unit 93, out of the 
MPEG audio inputted from the MPEG decoder 120 and the 
audio data inputted from the sub-picture/audio separator 
121. The remaining audio data is discarded. 

FIG. 15 shows an example of data indicated by the 55 
nonvolatile memory 940 in FIG. 13B. As shown in this 
figure, for the nonvolatile memory 940, a group of flags, 
made up of a factory set flag, a parental level flag and a 
personal identification number flag, and a region which 
stores the parental level and the personal identification 60 
number are assigned to predetermined addresses. Here, the 
content of these kinds of data is set by the user (especially 
parents) in the player setting menu. 

The *Tactory set flag" shows the setting when the repro- 
duction device was shipped from the factory, which is to say 65 
whether the parental lock has been released or whether the 
parental lock is operational. 
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The "parental lock flag" shows whether a parental level 
has been set 

The "parental level" is a character code string showing the 
name of the rating whose reproduction is permitted, such as 
"Adult", "R" or "General*. 

The "personal identification number flag" shows whether 
a personal identification number has been set. 

The "personal identification number" is a number which 
is set by a user (especially parents) and is used when setting 
or changing the parental level 
Simplified Processing of the System Control Unit 93 

FIG. 16 shows a flowchart for the processing content of 
the system control unit 93 shown in FIG. 13B. 

First, on detecting that a disc is set in the reproduction 
device, the system control unit 93 controls the mechanism 
control unit 83 and the signal processing unit 84 and has disc 
rotation control performed until stabilized retrieval from the 
disc can be performed, at which point the optical pickup is 
moved and the parental information table shown in FIGS. 
11, 12A and 12B is read from the lead-in area (steps 121, 

122) . Next, the system control unit 93 reads the volume 
menu management information in the video manager (step 

123) and reproduces the PGC for the volume menu (step 

124) . This volume menu is a menu which (1) allows the user 
to select a title to be reproduced out of all the titles recorded 
on the optical disc, (2) allows the user to select the language 
for the soundtrack and (3) allows the user to select language 
for the subtitles. 

Once the user has selected their desired title, the system 
control unit 93 refers to the tide search pointer table to find 
the storage location of the selected title on the disc, before 
storing the video title set management information of the 
video tide set for the selected title in an internal buffer (step 
126). If at this point a language for the soundtrack and a 
language for the subtitles have been selected, the system 
control unit 93 makes an appropriate setting of the audio 
data number and the sub-picture data in the language reg- 
ister. 

The system control unit 93 also sets the reproduction level 
of the selected title according to the following processes 
(127.1) through (127.7) (step 127). 

(127.1) It reads the country ID in the country ID storage 
unit 935. 

(127.2) It specifies the country rating information in the 
parental information table read in step 122 from the country 
ID, 

(127.3) It reads the character string showing the parental 
level from the nonvolatile memory 940. 

(127.4) It searches the character strings showing ratings in 
the country rating information using the character string for 
the parental level as the key. 

(127.5) It specifies a rating level out of the country rating 
information as its search result 

(127.6) It reads the reproduction level of the selected title 
in the specified rating levels. 

(127.7) It sets this reproduction level in the level register. 
Following this, the system control unit 93 determines the 

PGC information at the start of the selected title from the 
PGC information table in the video title set management 
information stored in the internal buffer (step 128). Next, the 
system control unit 93 reproduces the starting PGC and all 
of the PGCs which compose the title and returns to step 124 
on completing the reproduction (step 129). When, during the 
reproduction of the set of PGCs, several PGCs have been 
block converted, the system control unit 93 selects and 
reproduces a PGC in accordance with the level ID stored by 
the level register. 
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R< ^lf^™ 0Ce H f-^! ySt T C ^ Unlt 93 reproduction device/removal of the parental lock and (3) the 

process or a set of PGCs by system control unit 93 which embodiment of the present invention described ahovi- 
wasshownasstepminTO.W.TOsprooessinctadesthe (1) Setting of the Lm^ the 
same processing as step 123 (reproduction of the PGC in for 5 Reduction Device by mfusef 

Ih^irff™ 1 ^, vo»« , The present explanation deals Wiethe setting operation 

u tIOlm f 93SlStKfeKtothe of *e present reproduction device for ratings 
SerSf P^^^^ 0 ^^^" nGS - 19A -^ *™ * e Procedure Tof ntog setting 

processingunitHreadingthe VOBinorderofthepokters ffSK^S Erf? tnffKD trfoLS^^ ^ 

EcE?^!**"* ""fP"* «? au *° »«rnber language to be usedU the lite ^ 
specified by the language register and the video image being When "1" on the ten h« ~ . . ^ 

mere is no VOB to be reproduced next (when the PGC is Here, HGS 19A and 19R a^ii™ th»t irc a - I 

mm-blockft^PP^f^L } ' hlock type is . setting the device so as to allow the reproduction of aU 
this PGC attribute (from the PGC attribute whose Mock XSKZ £5£ * "** """ 

rsaaraisisssi-j: ^«a— "assess 
SSSsSaS ' - jSMfiSKSBsas 

separate branch address for each reproduction level jm,,, f u. ... a • „ . . 

Operation Example P " VeL tt ^V* 11 ^ set Bag is off during the reproduction of 
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correct four-figure personal identification number is inputted device and the parental level "PC-13" is set in the nonvola- 
dunng the display of this locksetting menu 8, the display tile memory «wHn this state, theus" ^M^St 

and changed* toe same way as in rating settingmenu 2. the foUowing operation is performed to accordance with the 

After changing the rating using the ten key, pressing "T on 5 flow shown in FK} 16 6 

the ten key makes the display advance to the lock setting The system control unit 93 determines the reoroduction 

menu 10 where pressing «T sets the lock once again. level fo/parental level "PC- 13" Se atg uCSon 

JZ^SiZT™ t0 P? rentol " ad fte ^^meUSAinmeparentalmrSoSe 

b T 8 ?** fa me P arental ( see HG - U) ^1 "els the level register. This reproduction 

lock kvd and the personal identification number shown in 10 level is set at L6 from FIG. 12B. Next, the system wntoj 

H P- ^* toe 8^0*^8 flags the factory set flag is ui*93determmes m estartkgPGCfo^ 

*** leVd fl9g ^ 46 ^ 2 > Md ' * accordance 3Sw Sn m ^TlT 

identification number flag are set at ON. reproduces the PGC group which compel Movie Y at 

Alternately, if the J key or the "down" key and reproduction level L6.As a resXth^l3»v^ S 
enter keys are pressed during the reproduction of the lock u Movie Y, which is to say PGC#20^PGC#24^S£ 

setting menu 10, the inputted personal identification number shown in FIG. 8B are reproduced. After^pTo^oVS 

can be removed and the reproduction device returned to the completed, the volume meTk displa^oncTS 

same state as when it was shipped from the factory. Next, the explanation assumes that "USA^ sTin the 

whr/tntulA^ 1 :^ (1) 0n 

%£%s Jull 1^ 10 f CO °T m 20 ^Parentallevel'TG-is set in the nonvolatile memory 940. 

2 WlUCh K t0 f y Ae 0356 for a ^auction I" this state, the user selects Movie Y (Title group 2 which 

v^T marke ''. with toe mo ^S points is shownio FIG. 8B) in the title selection meK a SS 

also being valid for other countries. since fte repr0(iuctioll kvel C(Hrespoll(ling to ..pQ.. is ^ 

If, for example, the country ID is Japan, the selection mined atL7 fromthe parental information table in FIG 12B 
^TJ 9 ^^ A ZZ%^^Sl ^ ^^#25^28 shown in KG. 8B are repro-' 

SMn!' S ^ tem { '^' «* For ^ above exam P le o^*'' user selects their 
^General ) for Japan from the rating information storage desired language in the audio data menu and subtitle data 

(3) Reproduction of a Titlo ™ *f VOlUme menn • but necd not be me case - ^ 

KSfc . « 30 onee ^ le ' whM *cl^relatio n sofaUof m ediffereiit 

.JSLSSTX ? Ration of the operation for languages with the audio data numbers and subtifle data 

S£SS£ 3 " lDSerted iDt0 *" repr °- numbers "° * e fOT ever V «tte. *e user may have their 

nn~ T * u. desired language set u the langiiageregisteT wing a lan- 

rotS coSX S^ed u t-,T^ Cti ° n , dC ^ e ' f ^ ite » * «» Play« setting menu 1 

rowuon control is perrormed until the balanced retrieval is 35 shown in FIG 19 

posdble,atwbMpointthepickupis moved and thelead-in By means of the multimedia optical disc of the present 

E^ti™ ST?" ^ * H °- V- parCntal ^^wodd^de, wmchleadstoagr^u^rinme 

^formation tab e is read and is temporarily stored in the manufacturing and handling costs of discs AsTresult 

buffer rnemorym the system control unit 93. 40 manufacturers* are able to elp^ tolneven wlto wofld 

Next, the video manager shown in FIG. 4 is read. The market 

system control unit 93 refers to the video manager manage- Fromthe viewpoint of a user, there are the benefits of 

mformation in the video manager, reads the PGC informa- smaller markets will be able to enjoy a greater variety of 
hon for displaying the volume menu and displays the 45 titles which appear on the markei qufcfcTthT now 

voE menu EKS»S ^ ^ ""^ ° f ^ P ^ DtS Can ^ of^Twht buyTg 

As^^n in Fir m Z ? i ^' «. , a player and disc software, since me whde family is able to 

As shownjnHG.M, by displaying the volume menu, the enjoy such titles. Here, since specified users rsuch as 

the titie selection menu 12 parents) m^mcM^^SLSZ^Z 

displayed. In the mustrated example, the title groups are 50 the right to watch whichever title they wish. 

m^'item, ™?if J "° Vie Z as U should be noted here *e disc is adapted to 

rSTA^!^^ worlduse.aparentalinfornuuiontableneedstobepr^ed 

™ S - 8A ; ™ 311(1 5 1 11115 volume menu is also com- for use in each country, but, supposing a given countrv isnot 

posed so as to aUow the user to select the language for the registered, the following procXe can be use2 ^ 

^^StS^"^^ ^■ nMan USiB8 33 ^ C0UDb y ^sEnation c^nding to a 

audwmenu 13 and subtitle menu 14 according to necessity. country ID in the country ID storage urut 935 is not 

When interrelauon between on the one hand the audio registered in the parental information tobHown in FIG 

^ SUb - piCtU ? ^ numberin 8 V0B ^ U - ^ astern control unit 93 may reprice Z MomZ- 

SSLt the designated languages is tlon corresponding to the paren ^information ^or^Sy 

different for different titles, the audio menu 13 and subtitle 60 ID#99 ("other countries") 

SSirffr 5 *^'^ 1 ^ ^ When ««»try rating information corresponding to 

menus ^Z^,Ti^ S ^ jf 0 *? SU< * c0 "ntryID#99 (Other countries) is notregistered, toe sysfem 

menus, the appropriate audio data number and sub-picture control unit 93 may refuse reproduction or alternativelv 

system control unit 93. a which is unUkel fc ^ d 

Here the foUowing explanation assumes that "USA" is countries which do not have an estabhLd ^em of 
set in the country ID storage unit 935 of the reproduction ratings, it is also possible for HwSS^S^^ 
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present disc to prepare different versions of a title accoiding Furthermore the aW™,.*: a 

to their own guidelines. This kind of reproduction mavato d™5Suh. Z sf ° KmcaUoaed arrangement order is 

be usedfor countries which, due to thefrhSnSt to k * ^^P^ erroneous operation which 

reproduction devices, do not have their coun^^J TT* ^ When 

teredinthecountryinformationROM. Here, titles which < • P T?*^ at randonL one example, when a 

not movies may also be reproduced or not dependins on (he j? 0 "- 1 ! 1161 " 16 * 1 PGC « specified, which can be when a special 

designated country. function is prepared so that PGC numbers can be directly 

It should also be noted that in the above embodiment, the s P ecifled *V *e user making a remote control operation or 

country ID storage unit 935 was composed of ROM whose ? h< ! n 010116005 operation occurs due to the reproduction 

content is set before shipping from the factory, but it is also dewce bem 8 knockcd or to a disc retrieval error, if, in the 
possible for a specialized disc to be set by a user or dealer 10 de tenimiation process, the block mode of the PGC attribute 

after shipping to store the necessary information in the in gestionis "end", there is no need to perform a search and 

non-volatile memory. it can be immediately determined that there is no PGC which 

rhe above embodiment also describes the use of a per- 0811 be reproduced at the registered level 

sonal identification number to limit the users who may Also, for the attribute table shown in FIG 7 PGC. 
aUSS P™" ,Mb * •*"»« fcvel for the reproduction a attributes whose block type is "non-block" may be'reeis. 

,W T"^ S ° me 0ther specif operation tered so that their all of toe reproducibfeLJeX "fat 

™v ^ eSCDt lttVen ?° D need not te to such - As level ^ * »e illustrated caseXlevdlDfoPG^i 

examples (1) a user may instead insert a special optical disc and PGC#7 in PIG. 7 become^ TSSii and ? 2K2 

into the player, or (2) insert a special magnetic card. In case level ID fnr var** . , „ ' \ . 3 ' ud me 

duction device and is then administered by parents whouse m i n Tn i«? n ^ T: mi ? lr T 0D wlA matching level 

ittochangemeseuangsofmereprc^uctionXSoZg ZtofZmZ^^FZT™***^ 
to necessity. Jn this case, the system control unit 93 has I cTbe Sited. ' P™ 6581 "* m ste P 177 

detecting a sS d^lput & f<ff preSen ' * the video content, although other kinds of ratings 

ThepresentembodiinentalsoieUtestothenre^nt^Hnac l0W ^ i 111 *™^ and advanced do not 

r^tory system te ™mU ^inTot^ " 

TneateveembK^tdescribesthecasewheremelevel ^rftf^^S" , „ . u 

pforselectivereprcductioncontrolissettoea^VOBuS *u2nW re£ iSS^M "T*" * When a 
itself, although this need not be the ^T*k.» % plurality of PGCs have been block converted, although 

table) for Strolling fce £££Z£^vS?5 aToSSTZ Wemy h bCIeC r ed0nthe0p,iCaldisC 

doing so, it is possible for a plurality ctf blcckionverted wh^ S £ . J* ^ one version of a 

PGCs to commonly contain VOBs m dffierent l^vH^ * f 7™ 10 ,apan or " X " inthe USA, 
the title devdoper'this n^™ i"is^S neSa^y to « ££S?^ this PGC can be se, at 12, with only me 

separately prepare VOBs for sections of vllo wSlif ^ * ^ C ° UDtiy OT sucn « 

ferent images are necessary on Stem 1^? " T f " 1,16 USA - ■*« level ID (in 

In the above embodtaL. STSSS m^n.n, ^case, U) being set in the parental information table. By 

the block-converted PGCs« #3 and uT^ZHzi w> ^ nt embodiment the case where 

ascending order of f££JL * K iSelTofTfr 2y3 Str^^ 0 " " r!-8 edinto ^ are 

IDs (1, 2, 3) which correspond to £^££%££ ^^^Tf"^ °J, ^ tf 3 different 

end" in the block modes. By using this Wof^„!!!!; « compression techmque is used, the management information 

order it becomes possible UmXe^^Ta * ^ ^ — - — 

mined PGC. ^ y 00161 case where the video information is stored using digital 

As one example, suppose that in the detem™.*™ ^ ™ieo data under MPEG2 standard was explained, although 
Po^^T^Mb^i^i^^T^ 60 ^I*^* mention should not be limited to this fonuaLso 
Stermtacd PGC Z 2. bXISSSffS £ '5 ^ fonaat where ^ »<«io "and 

- =)a^^ f r t .^ te °- 

so may instead only read f& TloweTennv ^ ^ Pf«nt embodiment describes the case where a 

DVD 15 uscd « the optical disc, although any storage 



12/04/2003, EAST Version: 1.4.1 



5,691,972 

27 28 

medium which can be used for storing a large amount of 2. The multimedia optical disc of claim 1, 

digital video may be used. wherein the table for a country/region stores a country/ 

The level ID registering operation shown in FIGS. 19A region for identifying the country/region, sort 

through 19C was described as using a personal identification levels in me ^ tem ^ ^ corresp onding 

number in the level setting menu which is displayed using 5 country/region and a level ID which corresponds to 

the OSD information in the OSD information storage unit eflC j 1 g ^ rt j^ ve j ^ 

95, although if only a specified user is allowed to set this 1 

function, these menus are no longer necessary. As an wherein a sorting system in a country/region is made up 

example, if parents have a special optical disc which stores a plurality of sort levels which show viewing regula- 

a level setting menu, the reproduction level may be changed tions which correspond to an extent to which violent 

only when such disc is inserted in the reproduction device. 10 scenes and sex scenes are included in video data and 

Finally, the present invention described the case where a each sort level is expressed by a character string which 

DVD is used as the read-only disc for the present expresses an appropriate name within the sorting sys- 

embodiment, although there is no difference to the effect of tem in question. 

the invention if a rewritable disc is used. 3. The multimedia optical disc of claim 2, further includ- 

Manufacturing Process of the Optical Disc 15 ing a track which has the sectors arranged in a spiral, 

FIG. 21 shows a flowchart for the manufacturing process wherein the management information storage region and the 

of the optical disc in the present embodiment. ^ storage region are assigned to track positions 

First, the data in the volume area shown in FIG. 4 is m ^ ^fore the video data storage region by a 

generated by a logical data stream generation device (step reproduction device 

191) This logical data stream generation device uses mul- 20 4 The optical ^ of claim 3> wherein cach 

timed* data editing software on a personal computer or ^ ^ sequence ism ade Upof apluralityof objects, and 

workstation and can generate volume data of the data , . t * « * ..... A ... 

construction shown in FIG. 4. This volume data is recorded ^ein chains each which ^indicates a combination of 

onto a transfer medium, such as magnetic tape, and is then °^ s . w * ch fonns one of * c ^ are 

converted into a physical data stream by a physical data 25 stOTed m me management Herniation storage region, 

stream generation device (step 192). This physical data 5. The multimedia optical disc of claim 4, wherein the 

stream is processed using an ECC (error checking code) ^ storage region is made up of a plurality of object 

after data for the lead-in area and data for the lead-out area storage regions, each of the object storage regions being 

and the like have been added to the volume data. A master recorded in consecutive sectors of the multimedia disc, 

disc cutting process then cuts a master disc for the optical M Jhe multimedia optical disc of claim 5, wherein each 

discs using this physical data stream (step 193). Finally, of te ob J ects " U P of a Plurality of object units, 

optical discs are manufactured from the master disc by a wherein each of the object units is made up of one video 

pressing device (step 194) segment and a plurality of sets of audio data, and wherein the 

The aforementioned manufacturing process can be plurality of object units are arranged in order of reproduction 

achieved, with the exception of the part about the logical 35 in me ^J** stora g e regions. 

data stream generation device using the data construction of 7 - Tne multimedia optical disc of claim 2, wherein each 

the present invention, by the same maniifacturing equipment ^o data sequence includes at least one of a plurality of 

as conventional CDs. This is described in "Compact Disc sets of audio **** «"* a plurality of sets of sub-picture data 

Reader" by Heitaro Nakajima and Hiroshi Ogawa, Ohm which are interleaved with a corresponding video segment 

Books and in "Optical Disc Systems" by the Applied Phys- ^ of a S* ven reproduction period, wherein a content of each set 

ics Society/Optics Discussion group, Asakura Publishing. of audio **** corresponds to the video segment of the given 

Although the present invention has been fully described reproduction period and a content of each set of sub-picture 

by way of examples with reference to the accompanying data corresponds to the video segment of the given repro- 

drawings, it is to be noted that various changes and modi- duction period. 

fications will be apparent to those skilled in the art 45 8 - ^ multimedia optical disc of claim 7, wherein each 

Therefore, unless such changes and modifications depart video segment is made up of images in a movie title and the 

from the scope of the present invention, they should be plurality of sets of audio data are composed of soundtracks 

construed as being included therein. dubbed in different languages. 

What is claimed is* ^ The multimedia optical disc of claim 8, further includ- 

1. Arnummedia disc, comprising: so ™ g * track has sectors m a 

a video data storage region for storing a plurality of video wherck mc management information storage region and the 

data sequences- or, level storage rcglon are assigned to track positions 

* . \ ^ „ . . . which are read before the video data storage region by a 

a management information storage region which stores reproduction device 

manag e ™ntinfonn^on,te™ag^ntM<^tion * THe multimedia optical disc of claim 9, 

comprising group information that shows which video 55 , . . . 

data sequences have been grouped together to compose wherein each video data sequence is made up of a 

a group from which only one of the composing video plurality of objects, and wherein chains, each which 

data sequences is reproduced, a level ID for each video indicates a combination of objects which forms one of 

data sequence in a same group and a set of link the video dam sequences, are stcred m me management 

information for each video data sequence which indi- eo information storage region, 

cates a next video data sequence to be reproduced after wherein the video data storage region is made up of a 

completion of reproduction of a video data sequence in plurality of object storage regions, each of the object 

question; and storage regions being recorded in consecutive sectors 

a level map storage region for storing a separate table for of me multimedia disc, and 

each country/region, wherein each table for a country/ 65 wherein each of the objects is made up of a plurality of 

region includes information which maps each sort level object units, wherein each of the object units is made up 

in a sorting system for the country/region to a level ID. of one video segment and a plurality of sets of audio 
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data, and wherein the plurality of object units are 
arranged in order of reproduction in the object storage 
regions. ^ 

11. The multimedia optical disc of claim 7, wherein each 
video segment is made up of images in a movie title and the 
plurahty of sets of sub-picture data are composed of subtitles 
in different languages. 

12. The miiltimedia optical disc of claim 11, further 
including a track which has the sectors arranged in a spiral 
wheran the management information storage region and the 
level map storage region are assigned to track positions 
which are read before the video data storage region bv a 
reproduction device. 7 

13. The multimedia optical disc of claim 12, 
wherein each video data sequence is made up of a 

plurahty of objects, and wherein chains, each which 
indicates a combination of objects which forms one of 
the video data sequences, are stored in the management 
information storage region, 
wherein the video data storage region is made up of a 
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levels in the sorting system in the corresponding 
country/region and a level ID far each movie tide 
which corresponds to each sort level, and 
wherein a sorting system in a countryfregion is made up 
a plurality of sort levels which show viewing regula- 
tions which correspond to an extent to which violent 
scenes and sex scenes are included in video data and 
each sort level is expressed by a character string which 
expresses an appropriate name within the sorting sys- 
tem in question. 
17. Tie multimedia optical disc of claim 16, wherein the 
group information includes first information showing 
whether a video data sequence belongs to a group and 
second information which shows to which group a grouped 
video data sequence belongs. 

18 The multimedia optical disc of claim 17, wherein an 
identifier used for a chain is an identification number and 
identification numbers of chains belonging to a same group 

i ^^,™cupora ^i^fllT * ™merical order. 

plurahty of object storage regions, each of the obiect 20 iy - ™ e ^^edia optical disc of claim 18, wherein the 
storage regions being recorded in consecutive sectors f , ^f^ 011 deludes information which is attached 
of the multimedia disc, and t0 a lowest valuc out identification numbers of chains in 

wherein each of the objects is made up of a plurality of whX^Lh ^7 V*? ° f ^ and 
objects, wheremeachof^ IvJtZTt * ^ "* ° f iden ^on 

of one video segment and a plurality of sets ofaudio * Z£ * a Same &ou? to show ™ end of the 

data, and wherrin tfiA ninNi;*,, ~c . group. 
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data, and wherein the plurality of object units are 
arranged in order of reproduction in the object storage 
regions. 6 
14. A multimedia optical disc, comprising: 



data sequences, whc.in each JLfi2£3S tTZ^^t^T*^^^ 0 *"*™ 
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data sequences, wherein each video data sequence is 
made up of at least one object, wherein each object in 
a video data sequence includes a video segment of a 
reproduction period with which a plurality of sets of 
audio data to be reproduced with the video segment are 
interleaved; 

a management information storage region which stores 

management information and chains, 
the management informatioD comprising group informa- 
tion which shows which video data sequences have 40 
been grouped together to compose a group from which 
only one of the composing video data sequences is 
reproduced, a level ID for each video data sequence in 
a same group and a set of link information for each 
video data sequence which indicates a next video data 
sequence to be reproduced after completion of repro- 
duction of a video data sequence in question, and 
each of the chains expressing a reproduction order of 

objects which compose each video data sequence; and , n 
a mapping information storage region for storing a sepa- 
rate table for each country/region, wherein each table 
for a country/region includes information which maps 
each sort level in a sorting system for the country/ 
region to a level ID of a movie title, 
wherein each movie title is made up of a series of video 
data sequences which are linked by sets of link inf or- 
matron and wherein for each series of video data 
sequences, only a video data sequence whose level ID 
corresponds to the sort level is selectively reproduced eo 
out of video data sequences which have been grouped. 

15. The multimedia optical disc of claim 14, wherein each 
of the plurahty of sets of audio data is for a different 
language. 

16. The multimedia optical disc of claim 15, 
wherein the table for a country/region stores a country/ 

region code for identifying the country/region, sort 



20. The multimedia optical disc of claim 19, wherein each 
of the objects is made up of a plurality of object units, 
wherein each of the object units is made up of one video 
segment and a plurahty of sets of audio data, and wherein the 

muralifv r»f nm't« „ * • . 
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in the object storage regions. 
21. A multimedia optical disc which includes: 
a data region which stores a plurality of objects which in 
turn include a video segment, a set of audio data and a 
set of sub-picture date; and 

an index region which stores a reproduction order for the 
objects, 

wherein the data region is made up of a plurality of small 
regions with objects being stored across a plurality of 
consecutive small regions, 
wherein each small region includes: 
a first sub-region for storing a video segment of a unit 

reproduction time; 
a second sub-region for storing a plurality of sets of 
audio data which are to be reproduced together with 
the video segment in the first sub-region, wherein 
each set of audio data is in a different language- and 
a third sub-region for storing a plurality of sets of 
sub-picture data which are to be reproduced together 
with the video segment in the first sub-region, 
wherein each set of sub-picrure data displays sub- 
titles in a different language, 
and wherein each index region includes: 
a first index region for storing a plurality of sets of 
cham information and sets of link information 
wherein each set of chain information expresses a 
reproduction order of a list of objects to be repro- 
duced (hereinafter called a "chain") and each set of 
Unk information indicates, for an arbitrary chain, a 
cham to be reproduced after the arbitrary chain; 
a second index region for storing group information' for 
mdicating which chains are grouped together into a 
same group out of which only one chain is reproduced, 
as well as a plurality of level IDs, each of which is 
assigned exclusively to only one chain in a same group- 
and ^ r * 
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a third index region for storing separate table for each 
country/region, wherein each table for a country/region 
includes information which maps each sort level in a 
sorting system for the country/region to a level ID of 
each movie title, 5 

wherein each movie title is made up of a series of video 
data sequences which are linked by sets of link infor- 
mation and wherein for each series of video data 
sequences, only a video data sequence whose level ID 
corresponds to the sort level is selectively reproduced, 10 
out of video data sequences which have been grouped 

22. A multimedia optical disc which comprises: 

a video data storage region for storing one video data 
sequence; 

a management information storage region which stores 
management information, the management information 
comprising a level ID for the video data sequence; and 

a level map storage region for storing a separate table for 
each country/region, wherein each table for a country/ 20 
region includes information which maps each sort level 
in a sorting system for the country/region to the level 
ID. 

23. A reproduction device for a multimedia optical disc 
which includes: a video data storage region for storing a 25 
plurality of video data sequences; a management informa- 
tion storage region which stores management information, 
the management information comprising group information 
that shows which video data sequences have been grouped 
together to compose a group from which only one of the 30 
composing video data sequences is reproduced, a level ID 
for each video data sequence in a same group and a set of 
link information for each video data sequence which indi- 
cates a next video data sequence to be reproduced after 
completion of reproduction of a video data sequence in 35 
question; and a level map storage region for storing a 
separate table for each country/region, wherein each table 
for a country/region includes information which maps each 
sort level in a sorting system for the country/region to a level 

n>, 40 

the reproduction device comprising: 

region code storage means for storing a region code 

showing a country/region; 
level registration means for registering one of the sort 

levels for the sorting system used in the region indi- 45 

cated by the region code, in accordance with a user 

indication; 

reading means for reading management information, 
mapping information and video data sequences from 
the optical disc; 

table specification means for specifying a table for the 
country/region corresponding to the region code stored 
by the region code storage means; 

reproduction level setting means for setting a level ID 55 
which corresponds to the sort level registered in the 
level registration means as a reproduction level by 
referring to the specified table of the country/region; 

reading control means for determining a video data 
sequence corresponding to the set reproduction level in go 
accordance with the group information and controlling 
the reading means to read the determined video data 
sequence; and 

reproduction means for reproducing every video data 
sequence read by the reading means. €5 

24. The reproduction device of claim 23, wherein, when 
a next video data sequence to be reproduced is part of a 
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group, a present set of link information indicates any video 
data sequence in the same group, and wherein the reading 
control means includes: 
provisional setting means for provisionally setting a video 
data sequence indicated by the link information of a 
video data sequence presently being reproduced as a 
next video data sequence to be reproduced; 
actual setting means for referring to the group 
information, for determining whether there is any other 
video data sequence which is grouped with the provi- 
sionally set video data sequence to allow selective 
reproduction, for actually setting the provisionally set 
video data sequence if no other video data sequence has 
been determined and for actually setting a video data 
sequence of the same group which corresponds to the 
reproduction level set by the reproduction level setting 
means if another video data sequence has been deter- 
mined; and 

indication instruction means for indicating to the reading 
control means to have the actually set video data 
sequence reproduced. 

25. The reproduction device of claim 24, wherein the 
actual setting means includes: 

a comparison unit for comparing the reproduction level 
set by the reproduction level setting means with a level 
ID of each video data sequence which belongs to a 
same group as the provisionally set video data 
sequence; 

. a first determining unit for actually setting, when the 
comparison means finds that there is a video data 
sequence with a level ID which corresponds to the 
reproduction level, the video data sequence with the 
corresponding level JD; and 
a second deterniining unit for actually setting, when the 
comparison means finds that there is no video data 
sequence with a level ID which corresponds to the 
reproduction level, a video data sequence with a level 
ID which is close to the reproduction level but which 
represents a less restricted video content 

26. The reproduction device of claim 25, further com- 
prising: 

indication means for indicating a set of audio data accord- 
ing to a user operation; 

video reproduction means for reproducing a video seg- 
ment in a video data sequence; 

audio selection means for selecting the indicated set of 
audio data from the plurality of sets of audio data which 
are to be reproduced with the video segment; and 

audio reproduction means for reproducing the selected set 
of audio data. 

27. The reproduction device of claim 26, 

wherein a plurality of sets of sub-picture data which are 
to be reproduced together with video are interleaved in 
each video data sequence, wherein the indication 
means also indicates a set of sub-picture data and 
wherein the reproduction device further includes: 

sub-picture selection means for selecting one set of sub- 
picture data which corresponds to an indicated lan- 
guage out of a plurality of sets of sub-picture data to be 
reproduced with a video segment; and 

sub-picture reproduction means for reproducing the 
selected set of sub-picture data. 

28. The reproduction device of claim 23, further com- 
prising: 

indication means for indicating a set of audio data accord- 
ing to a user operation; 
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video reproduction means for reproducing a video seg- 
ment in a video data sequence; 

audio selection means for selecting the indicated set of 
audio data from the plurality of sets of audio data which 
are to be reproduced with the video segment; and 

audio reproduction means for reproducing the selected set 
of audio data. 

29. The reproduction device of claim 28, wherein a 
plurality of sets of sub-picture data which are to be repro- 
duced together with video are interleaved in each video data 
sequence, wherein the indication means also indicates a set 
of sub-picture data and wherein the reproduction device 
further includes: 

sub-picture selection means for selecting one set of sub- 
picture data which corresponds to an indicated lan- 
guage out of a plurality of sets of sub-picture data to be 
reproduced with a video segment; and 

sub-picture reproduction means for reproducing the 
selected set of sub-picture data, 

30. The reproduction device of claim 23, wherein the level 
registration means registers a sort level and a personal 
identification number and wherein the reproduction device 
further includes: 

input means for inputting a personal identification number 

in accordance with a user operation; 
coincidence judgement means for judging whether the 

inputted personal identification number coincides with 

the personal identification number registered in the 

level registration means; and 
change permission determination means for determining 

that the registered sort level can be changed by the user 

when the coincidence judgement means judges that 

there is coincidence. 

31. A reproduction device for a multimedia optical disc 
which includes: 

a video data storage region for storing a plurality of video 
data sequences; 

a management information storage region which stores 
management information, the management information 
comprising group information that shows which video 
data sequences have been grouped together to compose 
a group from which only one of the composing video 
data sequences is reproduced, a level ID for each video 
data sequence in a same group and a set of link 
information for each video data sequence which indi- 
cates a next video data sequence to be reproduced after 
completion of reproduction of a video data sequence in 
question; and 

a level map storage region for storing a separate table for 
each country/region, wherein each table for a country/ 
region includes information which maps each sort level 
in a sorting system for the country/region to a level ID 
for a movie title, wherein each movie title is made up 
of a series of video data sequences which are linked by 
sets of link information and wherein for each series of 
video data sequences, only a video data sequence 
whose level ID corresponds to the sort level is selec- 
tively reproduced out of video data sequences which 
have been grouped, 
the reproduction device comprising: 

region code storage means for storing a region code 

showing a country/region; 
level registration means for registering one of the sort 
levels for the sorting system used in the region 
indicated by the region code, in accordance with a 
user indication; 
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reading means for reading management information, 
mapping information and video data sequences from 
the optical disc; 

table specification means for specifying a table for the 
country/region corresponding to the region code 
stored by the region code storage means; 

title selection means for selecting a movie title in 
accordance with a user operation; 

reproduction level setting means for setting a level ID 
which is for a selected movie title and which corre- 
sponds to the sort level registered in the level reg- 
istration means as a reproduction level by referring 
to the specified table of the country/region; 

reading control means for controlling the reading 
means to read a video data sequence belonging to the 
selected movie title which also corresponds to the set 
reproduction level; and 
reproduction means for reproducing every video data 

sequence read by the reading means. 

32. The reproduction device of claim 31, wherein, when 
a next video data sequence to be reproduced is part of a 
group, a present set of link information indicates any video 
data sequence in the same group, and wherein the reading 
control means includes: 

provisional setting means for provisionally setting a video 
data sequence indicated by the link information of a 
video data sequence presently being reproduced as a 
next video data sequence to be reproduced; 

actual setting means for referring to the group 
information, for determining whether there is any other 
video data sequence which is grouped with the provi- 
sionally set video data sequence to allow selective 
reproduction, for actually setting the provisionally set 
video data sequence if no other video data sequence has 
been determined and for actually setting a video data 
sequence of the same group which corresponds to the 
reproduction level set by the reproduction level setting 
means if another video data sequence has been deter- 
mined; and 

indication instruction means for indicating to the reading 
control means to have the actually set video data 
sequence reproduced. 

33. The reproduction device of claim 31, wherein the 
actual setting means includes: 

a comparison unit for comparing the reproduction level 
set by the reproduction level setting means with a level 
ID of each video data sequence which belongs to a 
same group as the provisionally set video data 
sequence; 

a first determining unit for actually setting, when the 
comparison means finds that there is a video data 
sequence with a level ID which corresponds to the 
reproduction level, the video data sequence with the 
corresponding level ID; and 

a second determining unit for actually setting, when the 
comparison means finds that there is no video data 
sequence with a level ID which corresponds to the 
reproduction level, a video data sequence with a level 
ID which is close to the reproduction level but which 
represents a less restricted video content 

34. The reproduction device of claim 31, further com- 
prising: 

indication means for indicating a set of audio data accord- 
ing to a user operation; 

video reproduction means for reproducing a video seg- 
ment in a video data sequence; 
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audio selection means for selecting the indicated set of 
audio data from the plurality of sets of audio data which 
are to be reproduced with the video segment; and 

audio reproduction means for reproducing the selected set 
of audio data. 5 

35. The reproduction device of claim 34, wherein a 
plurality of sets of sub-picture data which are to be repro- 
duced together with video are interleaved in each video data 
sequence, wherein the indication means also indicates a set 

of sub-picture data and wherein the reproduction device 10 
further includes: 
sub-picture selection means for selecting one set of sub- 
picture data which corresponds to an indicated lan- 
guage out of a plurality of sets of sub-picture data to be 
reproduced with a video segment; and 15 
sub-picture reproduction means for reproducing the 
selected set of sub-picture data. 

36. The reproduction device for a multimedia optical disc 
which comprises: a video data storage region for storing one 2Q 
video data sequence; a management information storage 
region which stores management information, the manage- 
ment information comprising a level ID for the video data 
sequence; and a level map storage region for storing a 
separate table for each country/region, wherein each table ^ 
for a country/region includes information which maps each 
sort level in a sorting system for the country/region to the 
level ID, 

the reproduction device comprising: 

region code storage means for storing a region code 30 
showing a country/region; 

level registration means for registering one of the sort 
levels for the sorting system used in the region indi- 
cated by the region code, in accordance with a user 
indication; 35 

reading means for reading the management information, 
mapping information and the video data sequence from 
the optical disc; 

table specification means for specifying a table for the ^ 
country/region corresponding to the region code stored 
by the region code storage means; 

reproduction level setting means for setting a level ID 
which corresponds to the sort level registered in the 
level registration means as a reproduction level by 
referring to the specified table of the country/region; 
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reading control means for determining a video data 
sequence corresponding to the set reproduction level 
and controlling the reading means to read the deter- 
mined video data sequence; and 
reproduction means for reproducing every video data 

sequence read by the reading means. 
37. A reproduction method for a multimedia optical disc 
which comprises: a video data storage region for storing a 
plurality of video data sequences; a management informa- 
tion storage region which stores management information, 
the management information comprising group information 
that shows which video data sequences have been grouped 
together to compose a group from which only one of the 
composing video data sequences is reproduced, a level ID 
for each video data sequence in a same group and a set of 
link information for each video data sequence which indi- 
cates a next video data sequence to be reproduced after 
completion of reproduction of a video data sequence in 
question; and a level map storage region for storing a 
separate table for each country/region, wherein each table 
for a country/region includes information which maps each 
sort level in a sorting system for the country/region to a level 
ID, 

the method comprising: 

a first registration step for registering in memory a region 
code showing a country/region; 

a second registration step for registering in memory one 
of the sort levels for the sorting system used in the 
region indicated by the region code, in accordance with 
a user indication; 

a first reading step for reading management information 
and mapping information from the optical disc; 

a table specification step for specifying a table in the 
mapping information for the country/region corre- 
sponding to the region code registered in the memory; 

a reproduction level setting step for referring to the 
specified table of the country/region and setting a level 
ID which corresponds to the sort level registered in the 
memory as a reproduction level; 

a second reading step for determining a video data 
sequence corresponding to the set reproduction level in 
accordance with the group information and reading the 
determined video data sequence. 
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